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CLAIMS 



[Claim(s)] 

[Claim 1] A receiving level measurement means to be the base station for mobile 
communications used for the mobile communication system of a microcell method using TDMA, 
and to measure the receiving level of the electric wave from a mobile station, In order for the 
mobile station concerned to receive an electric wave with the field strength of fixed strength 
based on the receiving level of the electric wave from the mobile station measured by the 
receiving level measurement means The base station for mobile communications characterized 
by having judged what transmitted output power of an electric wave should be taken out, and 
having an output-control means to control the output of the transmitter in the communication 
link slot which performs the communication link with the mobile station concerned. 
[Claim 2] An output-control means is a base station for mobile communications according to 
claim 1 characterized by presuming the distance to the mobile concerned and judging 
transmitted output power based on the presumed distance using the correlation data which 
recorded the correlation of electric-wave range and received field strength. 
[Claim 3] the fluctuation period by phasing of the electric wave which received the period T by 
which an output-control means controls the output of a transmitter — surveying — the 
observation period concerned — or the base station for mobile communications according to 
claim 1 characterized by setting up for a long time than it. 

[Claim 4] An output-control means is a base station for mobile communications according to 
claim 1 characterized by surveying the amount of fluctuation by phasing of the electric wave 
which received the margin M of the output in the case of controlling the output of a transmitter, 
and setting up according to the amount of observation fluctuation concerned. 
[Claim 5] An output-control means is a base station for mobile communications according to 
claim 3 characterized by facing setting up the period T which controls the output of a 
transmitter, and setting up the period T which controls the output of a transmitter based on the 
statistical data of the past of the fluctuation period by phasing for every time of day in the time 
of message initiation. 

[Claim 6] An output-control means is a base station for mobile communications according to 
claim 4 characterized by facing setting up the margin M of the output in the case of controlling 
the output of a transmitter, and setting up the margin M of the output of a transmitter in the 
time of message initiation based on the statistical data of the past of the amount of fluctuation 
by phasing for every time of day. 

[Claim 7] An output-control means is the rate of change of transmitted output power 1 dB/sec 
Base station for mobile communications according to claim 1 characterized by restricting to 
below. 

[Claim 8] An output-control means is a base station for mobile communications according to 
claim 1 characterized by presuming received field strength from the time series data of the 
received field strength of past predetermined time. 

[Claim 9] An output-control means is a base station for mobile communications according to 
claim 1 characterized by setting transmitted output power as the value before blind zone 
invasion when it judges with a mobile station existing in a blind zone. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention — PHS (Personal Handy-phone System) etc. — it is 
related with control of the transmitted power of a base station in the mobile communication 
system of a microcell method using TDMA. 
[0002] 

[Description of the Prior Art] PHS is carrying out a high increase in power of the output of a 
base station recently within limits to which a permission's is granted by Wireless Telegraph Law, 
although it is the migration communication system characterized by installing many base stations 
which cover the narrow area of 100m of radius numbers, and covering a large area at one set of 
a base station is called for. A such high power type base station has much need in the small 
place of traffic, such as a local station and a shopping center. 

[0003] however — if a high increase in power of the output power of a base station is carried 
out — the covering area of a base station — exceeding — the covering area of other base 
stations — an electric wave — reaching — being concerned — others — there is a possibility 
of giving interference to the communication link of a base station, if such interference arises — 
being concerned — others — the inside of the covering area of a base station — from a mobile 
station — being concerned — others — the framing error rate in the communication link to a 
base staition increases, and voice quality and a data transmission quality are made to deteriorate 

[0004] Although interference evasion was performed by the base station which received 
interference conventionally changing the frequency and time slot which communicate with a 
mobile station etc., when other channels assigned to the communication link to a mobile station 
from base stations, such as the time of communicative congestion, cannot be found in case of 
such a passive evasion approach, it cannot communicate but the situation of communication link 
cutting arises. Then, this invention aims at realizing the base station for mobile communications 
which can carry out a high increase in power of the output power of a base station while it 
makes min interference given to the communication link of other base stations. 
[0005] 

[Means for Solving the Problem] A receiving level measurement means by which the base station 
for mobile communications of this invention measures the receiving level of the electric wave 
from a mobile station, In order for the mobile station concerned to receive an electric wave with 
the field strength of fixed strength based on the receiving level of the electric wave from the 
mobile station measured by the receiving level measurement means It judged what transmitted 
output power of an electric wave should be taken out, and has an output-control means to 
control the output of the transmitter in the communication link slot which performs the 
communication link with the mobile station concerned (claim 1). 

[0006] If what transmitted output power of an electric wave is taken out in the range which 
according to the aforementioned configuration a base station guesses from the receiving level of 
the transmitted electric wave of a mobile station, and does not affect the communication link 
quality of the mobile station concerned, it can judge whether it is enough and the output of the 
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transmitter in the communication link slot which performs the communication link with the mobile 
station concerned can be controlled by it. Using the correlation data which recorded the 
correlation of electric-wave range and received field strength, said output-control means can 
presume the distance to the mobile concerned, and can judge transmitted output power based 
on the presumed distance (claim 2). 

[0007] Namely, in or or in case [ in which a decision is made ] in case said transmitted output 
power is reduced how far, the distance from receiving level to a mobile station is presumed, and 
it is based on what transmitted output power of an electric wave should be taken out in order for 
the mobile station which is in the distance to receive an electric wave with the field strength of 
fixed strength, the fluctuation period by phasing of the electric wave which received the period T 
by which said output-control means controls the output of a transmitter — surveying — the 
observation period concerned — or it is desirable to set up for a long time than it (claim 3). 
[0008] In case the electric wave from a mobile station is received, since the mobile station is 
moving, an electric wave usually receives fluctuation by phasing. It is because communication 
link quality will deteriorate on the contrary if it controls to ******** rather than the fluctuation 
period by phasing when controlling the output of a transmitter. It is desirable for said output- 
control means to survey the amount of fluctuation by phasing of the electric wave which 
received the margin M of the output in the case of controlling the output of a transmitter, and to 
set up according to the amount of observation fluctuation concerned (claim 4). 
[0009] Although it is usually to give a fixed margin conventionally to transmitted output power 
beforehand from a base station, it is because the margin according to fluctuation by phasing of 
the receiving level at the time of the communication link with a mobile should be actually set up 
in order to build an efficient system, since phasing is sharply changed according to conditions, 
such as a time zone. Moreover, it is desirable that said output-control means sets up the period 
T which controls the output of a transmitter based on the statistical data of the past of the 
fluctuation period by phasing for every time of day in the time of message initiation (claim 5). 
Furthermore, it is desirable that said output-control means sets up the margin M of the output 
of a transmitter in the time of message initiation based on the statistical data of the past of the 
amount of fluctuation by phasing for every time of day (claim 6). 

[0010] Since the data of said phasing period or depth of phasing were not enough stored at the 
time of message initiation, it was made to presume using a statistical data. Said output-control 
means is the rate of change of transmitted output power 1 dB/sec Restricting to below is 
desirable (claim 7). It is for preventing rapid increase of transmitted power. 
[001 1] Said output-control means is good also as presuming received field strength from the 
time series data of the received field strength of past predetermined time (claim 8; refer to 
drawing 4 (b)). Although received field strength may be changed since the noise entered 
temporarily, it is because suppressing such fluctuation, then rapid fluctuation of transmitted 
output power are avoidable. 

[0012] It is desirable that said output-control means sets transmitted output power as the value 
before blind zone invasion when it judges with a mobile station existing in a blind zone (claim 9; 
refer to drawin g 5 (c)). Although received field strength becomes very small when a mobile 
station exists in a blind zone, it is because transmitted power will become excessive if 
transmitted power is increased at this time. 
[0013] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to 
a detail, referring to an accompanying drawing. Drawin g 1 is drawing showing the transmit timing 
and receiving timing of a microcell method (1.9GHz band) which used TDMA. Transmit timing and 
receiving timing are a control slot and two or more communication link slots (in the case of 
drawin g 1 , they are three communication link slots) f1, f2, and f3, respectively. It is constituted 
(f shows a frequency). 

[0014] Drawing 2 is the block diagram showing the configuration of the base station for mobile 
communications concerning this invention. The base station 1 for mobile communications is 
equipped with the antennas 2 and 3 for diversity, the antenna change section 4 which changes 
antennas 2 and 3 to the object for transmission, or reception, the transmitter 5, the TDMA 
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control section 6, the base station control section 10, and the receiver 7. Said receiver 7 is 
equipped with the function as a "receiving level measurement means" to measure and output 
the receiving level of the electric wave from a mobile station. 

[0015] Said base station control section 10 controls the whole base station for hand-over, call 
origination, a call in, etc., and the TDMA control section 6 is performing control of timing or the 
contents of commo data. Moreover, the base station control section 10 has "data of the 
correlation of electric-wave range and field strength", presumes the distance to a mobile station 
using this "data of the correlation of electric-wave range and field strength", and passes the 
data of this distance to the received electric-field data-processing section 8. 
[0016] The base station 1 for mobile communications is equipped with the received electric-field 
data-processing section 8 which presumes the distance to a mobile further based on the 
receiving level of the electric wave from the mobile station measured in a receiver 7, and the 
mechanical component 9 which controls the output of a transmitter based on the distance 
presumed by the received electric-field data-processing section 8. Before the communication 
link with the base station 1 for mobile communications and a mobile station is secured, the 
received electric-field data-processing section 8 always acts as the monitor of the received field 
strength of the control slot from a mobile station, and acts as the monitor of the received field 
strength of the communication link slot from the mobile station which will be used if the 
communication link with the base station 1 for mobile communications and a mobile station is 
secured, and tells the numeric value to the base station control section 10. Furthermore, in 
order for the mobile station which is in the distance to receive an electric wave with the field 
strength of fixed strength in the range which can secure communication link quality, it judges 
what transmitted output power of an electric wave should be taken out, and the transmitted 
output power which added a certain margin M to it is judged in fact. This judgment is made on 
every period T. 

[0017] Hereafter, the actuation is further explained to a detail about the base station 1 for 
mobile communications. In addition, software may realize in the base station control section 10, 
and the function to perform the following actuation may be included in IC of the received 
electric-field data-processing section 8, and may be realized. The function to perform the 
following actuation is equivalent to the function of the "output-control means" indicated to the 
claim. A receiver 7 measures the received field strength E for every slot of the receiving timing 
shown in drawing 1 . A measurement cycle is 5msec. When the data of this received field 
strength E are graph-ized to time series, it is drawing 3 (a). It becomes like. Drawin g 3 (a) The 
big fluctuation shown in A and B other than fine fluctuation is included in the received field 
strength E so that it may be shown. The cause of this big fluctuation is based on phasing. In 
PHS, a thing 10dB or more usually produces 0.1sec(s) and depression deltaE of field strength for 
the period of phasing. 

[0018] Next, the received electric-field data-processing section 8 is integrated with the data of 
the received field strength E received from the receiver 7, and small fluctuation of a noise etc. is 
removed. As an integration constant, they are 0.1sec(s) to 10sec(s). Extent is suitable. It is 
drawing 3 (b) about the result of this processing. It is shown. In addition, processing which 
digitizes the data of for example, the received field strength E, and carries out weighting 
equalization in addition to an integral, or takes the moving average is sufficient. Hereafter, such 
processing is named generically and it is called "smoothing." 

[0019] Furthermore, in order to prevent unnecessary increase of the transmitting output by 
unusual fluctuation called the effects A and B of phasing in the received electric-field data- 
processing section 8, it is drawing 3 (c). The limiter of fluctuation of field strength is applied so 
that it may be shown. That is, the data at the time of a certain after that are compared, and the 
difference of the data at this time is 1 sec. By converting into a hit, if it is beyond a 
predetermined numeric value (for example, 1 dB/sec), it will hold down to a predetermined 
numeric value. Specifically, it is a certain time of day T1. The integral value of the received field 
strength E which can be set presupposes that adB and the integral value in the subsequent time 
of day T2 (for example, after 10 seconds) were dB (a-12). this time — the rate of change per 
unit time amount — 1.2 dB/sec it is — although — this — a limiter — 1.0 dB/sec stopping — 
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time of day T2 A changed part of the received field strength E is set to dB (a-10). 
[0020] Thus, drawing 3 from which the effect of phasing was removed (c) The fluctuation data of 
the received field strength E as shown can be obtained. Next, the received electric-field data- 
processing section 8 asks the distance to the other party mobile station corresponding to the 
received field strength E to the base station control section 10 based on the fluctuation data of 
the received field strength E to which the limiter was applied. The base station control section 
10 finds the distance to an other party mobile station based on "the data of the correlation of 
electric-wave range and field strength" and the received field strength E which were mentioned 
above, and provides the received electric-field data-processing section 8 with it. 
[0021] The received electric-field data-processing section 8 determines the output level which 
should be transmitted based on distance, takes out directions to a mechanical component 9, and 
makes it transmit with the output level according to distance with an other party mobile station. 
In addition, with the above operation gestalt, although the base station control section 1 0 
provided the received electric-field data-processing section 8 with the information on distance, 
it may offer directly the output level which should be transmitted. Moreover, although the base 
station control section 10 had "data of the correlation of electric-wave range and field 
strength", the received electric-field data-processing section 8 may have them. The received 
electric-field data-processing section 8 may also have the calculation function which 
furthermore finds distance, and data for it. 

[0022] Furthermore, a transmitter 5 may apply a limiter. That is, as controlled-system data, it is 
(b) of drawing 3 . The data of until are used, and it sets to a mechanical component 9, and is 1 
dB/sec from the received electric-field data-processing section 8. It is output change when 
modification directions come out 1 dB/sec It stops. Next, the concrete approach of the decision 
of a period T and Margin M is explained. 

[0023] When a low condition continues beyond predetermined time (for example, 0.1sec(s)) 
beyond a predetermined value (for example, 10dB) from the maximum minimum of the data of 
drawing 3 (a), it counts one time, and it is predetermined time (time amount usually chosen from 
10 seconds - 3 minutes.). Data are drawing 3 (c). For example, it asks for the period of phasing 
by whether it what counted in 1 minute. In order that a period T may avoid the effect of 
fluctuation (FEEJINGU) of short-term field strength, fundamentally, it is the same as said 
phasing period, or is determined as time amount longer than it. 

[0024] In addition, since it assumes that those who walk have a mobile station in PHS, the period 
of phasing is at most about 10Hz. Moreover, drawing 3 (a) Data are drawin g 3 (c). It asks for the 
depth of phasing by calculating a numeric value when a low condition continues beyond 
predetermined time (for example, 0.1sec(s)) beyond a predetermined value (for example, 10dB) 
from the maximum minimum of data. In order that said margin M may avoid degradation of 
communication link quality, fundamentally, it is the same as the depth of phasing, or is 
determined as mist or a big value from it. 

[0025] In addition, the actual measurements of the received field strength for predetermined 
time may not be collected at the beginning which starts a message. In this case, neither a 
phasing period nor the depth of phasing is judged from fluctuation of actual receiving level, but it 
accumulates as a statistical data based on the receiving level obtained in the past at the time of 
the communication link of the time of day concerned, and you may make it determine a period T 
and Margin M at the beginning which starts a message using the statistical data concerned. 
[0026] Thus, if the judged transmitted output power exceeds the permitted upper limit (for 
example, 500mW), transmitted output power will be suppressed to the upper limit. Moreover, if 
the judged transmitted output power is less than a fixed minimum (for example, 20mW), 
transmitted output power will be suppressed to the lower limit, it is because there is also a 
possibility that communication link quality with a mobile may deteriorate if the effect which it will 
have to other base stations 1 if a until fall is carried out to this extent can be disregarded 
enough and transmitted output power is made not much low. 

[0027] The following functions may be given to the base station control section 10 or the 
received electric-field data-processing section 8 in order to perform still more advanced control. 
Drawin g 4 is the graph which showed the situation of fluctuation of the received field strength E 
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in case the mobile station separates from the base station gradually. Drawin g 4 (a) Climax of the 
part of C is based on the effect of phasing etc. Since such a case is assumed, fluctuation of the 
received field strength after smoothing is memorized to time series, and the rate of change of 
received field strength is calculated with a maximum likelihood estimate method etc., and you 
may make it presume the transmitting output which should be transmitted to a degree from the 
rate of change from the time series data for (10 seconds to about 3 minutes) of past 
predetermined time. Drawing 3 graduated in short (b) Data are again graduated with a longer time 
constant. 

[0028] Moreover, the case where a mobile station goes into a blind zone is assumed. Drawin g 5 
(a) The reduction h of received field strength considers that those with 10dB or more and its 
condition of having decreased continue so that it may be shown. The received field strength 
after smoothing is drawing 5 (b). When the output power which became like and has been 
described until now based on this is controlled, it is drawin g 5 (c). A transmitting output will be 
raised as the broken line showed, since a transmitting output becomes excessive now — drawin g 
5 (c) the continuous line showed — as — drawing 5 (a) the condition of shown blind zone 
invasion — predetermined time T3 — if it continues (from 10 seconds to about 3 minutes) — 
received field strength E1 before field strength reduction It controls to become the transmitting 
output to which it responded. Thereby, when a mobile station comes out from a blind zone, it can 
communicate with a proper output. In addition, the judgment of blind zone invasion is performed 
based on the framing error rate and receiving level of received data. 

[0029] Moreover, if it seems that the condition that received field strength is small continues 
long duration (from 3 minutes to 10 minutes), it will be recognized as having separated distantly 
and will return to the usual output control. When the mobile station is moving by controlling to 
make into the power concerned the output power of the communication link slot concerned 
assigned to the mobile station of a communications partner to a transmitter 5, according to the 
passing speed concerned, a mechanical component 9 can follow it, while the mobile station is 
moving early, and also while the mobile station is moving slowly, it can also follow it. 
[0030] In addition, the output power in the channel used for a control slot is kept constant 
without controlling. This reason is for synchronous reservation with reservation of covering area, 
and other base stations, communication link slots f1, f2, and f3 assigned to each mobile station 
since the location of a mobile station did not have correlation, although it is usually one set of a 
base station and three or more sets of mobile stations simultaneously and a communication link 
are possible in the base station for mobile communications concerning this invention every — of 
course, said transmitted output power is controlled 

[0031] It is not limited to the aforementioned operation gestalt and this invention can perform 

modification various by within the limits of invention. 

[0032] 

[Effect of the Invention] According to the base station for mobile communications of this 
invention, a base station as mentioned above in the range which guesses from the receiving level 
of the transmitted electric wave of a mobile station, and does not affect the communication link 
quality of the mobile station concerned Since the output of the transmitter in the communication 
link slot which judges whether it is enough and performs the communication link with the mobile 
station concerned is controllable if what transmitted output power of an electric wave is taken 
out, base station transmitted power can be reduced and interference between the channels to 
other surrounding base stations can be prevented. For this reason, it can suppress giving 
interference to other base stations beforehand. 
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receive radio wave by means of fixed electric field 
strength and controlling the output of a transmitter in a 
communication slot where communication with the 
mobile station is executed. 

SOLUTION: A reception electric field data processing 
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strength of a control slot from the mobile station before 
communication between the base station 1 for mobile 
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monitors the reception electric field strength of the 
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body communication 1 and the mobile station is secured 
and transmits the numerical value to a base station 
control part 10. Moreover, the quantity of the radio wave 

of transmission power in order to receive radio wave by fixed electric field strength is judged 
within the range by which communication quality is secured by the mobile station at the 
distance and, actually transmission output power to which a certain margin is added is judged. 
This processing is executed in the prescribed cycle. 
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Decision of Refusal 



Patent Application No: 2002-291612 
Drafting Date: April 18, 2007 



Examiner of JPO: 



Ken AOKI 



3461 5J00 



Title of the Invention: 

CONTROL METHOD FOR TRANSMISSION 
POWER, BASE STATION, MOBILE STATION AND 
RADIO COMMUNICATION SYSTEM 



This patent application is refused for the reasons as 
stated in the notification of reason(s) for refusal dated 
January 23, 2007. 

The argument and amendment have been examined, but 
no basis sufficient to overthrow the previously given 
reason(s) for refusal has been found. 



Applicant: 
Representative: 



Yoshiki HASEGAWA et al. 



NTT DoCoMo, Inc. 



Remarks: 

[Claims: 1-5] 

Cited documents: 1-3 

The applicant argues that "stepwise increase" in 
transmission power in the cited document 3 cited in 
the previous reasons for refusal (hereinbelo w, the cited 
document 3) is not controlled "so as to suppress 
radical increase in interference to other mobile 
stations," as in the present application, and thus 
different from the "stepwise increase" in the present 
application. 

However, since the paragraph [0014] of the cited 
document 3 explicitly states about the "stepwise 
increase" in the transmission power, a person skilled 
in the art could have readily conceived to combine the 
technique described in the cited document 3 with the 
cited documents 1 and 2 cited in the previous reasons 
for refusal to constitute the claims mentioned above of 
the present application. 

In addition, the limitation, "so as to suppress the 
radical increase in the interference to other mobile 
stations," merely describes an effect by "increasing a 
transmission power margin in steps," and thus it is not 
perceived that it involves limitation of "the increase in 
the transmission power margin." 



Controlling change in the transmission power to 
be moderate for preventing radical change thereof is 
well known as can be seen in the paragraphs [0010], 
[0018], and [0019] of JP 10-336104 A, for example. 

Moreover, as for the description, "increase the 
transmission power margin as a retransmission count 
increases," it is apparent that the increase in the 
transmission power margin with the increase in the 
retransmission count is also the "stepwise increase." 
It is unclear about a relation between the increase 
described here and "the increase in the transmission 
power margin" managed to "suppress the radical 
increase in the interference to other mobile stations." 

Furthermore, the limitation, "so as to suppress 
the radical increase in the interference to other mobile 
stations," is an effect by "increasing the transmission 
power margin in steps." Such expression should not 
be used in an amendment upon filing a demand for trial. 

1. WO 00/04649 Al 

2. US 5991618 specification 

3. JP 07-250377 A 



If the applicant has any argument against the 
decision, the applicant can request an appeal to 
Commissioner of the Japan Patent Office within 30 
days (90 days if the applicant lives abroad) from the 
dispatch date of a copy of this decision (Patent Law 
Article 121(1)). 

(Teaching based on law on suits against the 
government (Art. 46(2)) 

With regards to this decision, a suit for 
canceling the decision can be filed only for a trial 
decision to a demand for a trial regarding this decision 
(Patent Law Art. 178(6)). 

I certify that matters described above are 
identical with those recorded on the file. 
Date of certification: April 20, 2007 

Administrative Official of Ministry of Economy, Trade, 
and Industry: Emiko HIRASE 
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